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Orphan GPCR ligands related to obesity 
Fujisawa, Yukio; Mori, Masaaki; Ohtaki, 
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In this article, we describe recent advances in the study of novel orphan 
GPCR ligands related to obesity, focusing on melanin-concg . 
hormone (MCH) , neuropeptide W (NPW) , neuropeptide B (NPB) and 
galanin-like peptide (GALP) . An endogenous* ligand of orphan 
G-protein-coupled receptor (GPCR), SLC-1 (MCH-R1), was isolated 
from rat brain and revealed to be MCH. Phenotypic analyses of genetically 
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engineered animals indicated that the MCH-SLC-1/MCH-R1 axis is 
relevant to feeding behavior and energy homeostasis. We developed MCH 
receptor antagonists and found that they could inhibit food intake 
stimulated by central administration of MCH. NPW was isolated from 
porcine hypothalamus as a ligand for orphan GPR8 and found to bind to both 
GPR7 and GPR8 at similar EDs . Results of intracerebroventricular 
administration of NPW to rats suggested that it regulated feeding behavior 
and the neuroendocrine system, although further study is required to 
confirm the physiol. functions of NPW. In addn., we isolated NPB, which 
was closely related to NPW in structure, from bovine hypothalamus as a 
GPR7 ligand and found that it was modified with bromine at position C-6 of 
the indole ring of the N-terminal Trp residue. From the distribution of 
the NPB mRNA in the rat brain, NPB was suggested to be involved in the 
regulation of feeding and the neuroendocrine system as well as memory and 
learning. GALP was isolated from porcine small intestines as a ligand for 
galanin subtype receptor GALR2 . The most interesting feature was that 
GALP-neurons were specifically localized to the arcuate nucleus in rats 
and under the pos . regulation of leptin, suggesting that GALP mediates the 
anorexic activity of leptin. 
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AB Melanin-concentrating hormone (MCH) is a neuropeptide 

occurring in all vertebrates and some invertebrates and is now known to 
stimulate pigment aggregation in teleost melanophores and food-intake in 
mammals. Whereas the two MCH receptor subtypes hitherto cloned, MCH-R1 
and MCH-R2, are thought to mediate mainly the central effects of MCH, the 
MCH-R on pigment cells has not yet been identified, although in some 
studies MCH-R1 was reported to be expressed by human melanocytes and 
melanoma cells. Here we present data of a structure-activity study in 
which 12 MCH peptides were tested on rat MCH-R1 and mouse Bl6 melanoma 
cell MCH-R, by comparing receptor binding affinities and biological 
activities. For receptor binding analysis with HEK-293 cells expressing 
rat MCH-R1 (SLC-1), the radioligand was [ 1251 ]- [Tyrl3] -MCH with 
the natural sequence. For B16 cells (Fl and G4F sublines) expressing B16 
MCH-R, the analog [ 1251 ] - [D-Phel3, Tyrl9]-MCH served as radioligand. The 
bioassay used for MCH-R1 was intracellular Ca2+ mobilization quantified 
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with the FLIPR instrument, whereas for B16 MCH-R the signal determined was 
MAP kinase activation. Our data show that some of the peptides displayed 
a similar relative increase or decrease of potency in both cell types 
tested. For example, linear MCH with Ser residues at positions 7 and 16 
was almost inactive whereas a slight increase in side-chain hydrophilicity 
at residues 4 and 8, or truncation of MCH at the N-terminus by two 
residues hardly changed binding affinity or 

bioactivity. On the other hand, salmonic MCH which also lacks the first 
two residues of the mammalian sequence but in addition has different 
residues at positions 4, 5, 9, and 18 exhibited a 5- to 10-fold lower 
binding activity than MCH in both cell systems. A striking difference in 
ligand recognition between MCH-R1- and B16 MCH-R was however observed with 
modifications at position 13 of MCH: whereas L-Phel3 in [Phel3, Tyrl9]-MCH 
was well tolerated by both MCH-R1 and B16 MCH-R, change of configuration 
to D-Phel3 in [D-Phel3, Tyrl9]-MCH or [ D-Phel3 ] -MCH led to a complete loss 
of biological activity and to a 5- to 10-fold lower binding activity with 
MCH-R1 . By contrast, the D-Phel3 residue increased the affinity of 
[D-Phel3, Tyrl9]-MCH to B16 MCH-R about 10-fold and elicited MAP kinase 
activation as observed with [Phel3, Tyrl9]-MCH or MCH. These data 
demonstrate that ligand recognition by B16 MCH-R differs from that of 
MCH-R1 in several respects, indicating that the B16 MCH-R represents an 
MCH-R subtype different from MCH-R1 . 
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that it comprises using MCH or a deriv. thereof or its salt, and 
SLT or a salt thereof or its peptide fragment or its amide or its 
ester or its salt. The method is useful as a method for screening 
SLT agonists which can be used as an appetite stimulating agent 
and the like, and SLT antagonists which can be used as a 
preventive/ therapeutic agent for obesity and the like. 
REFERENCE COUNT: 6 THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS 
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^ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB Human melanin-concentrating hormone (hMCH) is a 

nonselective natural ligand for the human melanin-concentrating 
hormone receptors: hMCH-lR and hMCH-2R. Similarly, the smaller 
peptide encompassing the disulfide ring and Arg(6) of hMCH, 
Ac-Arg ( 6 ) -cyclo ( S-S ) (Cys ( 7 ) -Met ( 8 ) -Leu ( 9 ) -Gly ( 10 ) -Arg (11) -Val ( 12 ) -Tyr ( 13 ) 
Arg(14)-Pro(15)-Cys(16) ) .-NH2, Ac-hMCH { 6-16) -NH2 , binds to and activates 
equally well both human MCH receptors present in the brain. To separate 
the physiological functions of hMCH-lR from those of hMCH-2R, new potent 
and hMCH-lR selective agonists are necessary. In the present study, 
analogs of Ac-hMCH ( 6-16) -NH2 were prepared and tested in binding 
and functional assays on cells expressing the MCH receptors. In 
these peptides, Arg in position 6 was replaced with various D-amino acids 
and/or Gly in position 10 was substituted with various L-amino acids. 
Several of the new compounds turned out to be potent agonists at hMCH-lR 
with improved selectivity over hMCH-2R. For example, peptide 26 with D-Arg 
in place of L-Arg in position 6 and Asn in place of Gly in position 10, 
Ac-DArg ( 6 ) -cyclo ( S-S ) (Cys ( 7 ) -Met ( 8 ) -Leu ( 9 ) -Asn ( 10 ) -Arg (11) -Val ( 12 ) -Tyr ( 13 ) - 
Arg(14)-Pro(15)-Cys(16) )-NH2, was a potent hMCH-lR agonist (IC50 = 0.5 nM, 
EC50 = 47 nM) with more than 200-fold selectivity with respect to hMCH-2R. 
Apparently, these structural changes in positions 6 and 10 results in 
peptide conformations that allow for efficient interactions with hMCH-lR 
but are unfavorable for molecular recognition at hMCH-2R. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
Human melanin-concentrating hormone (hMCH) and many 
of its analogues are potent but nonspecific ligands for human 
melanin-concentrating hormone receptors 1 and 2 (hMCH-lR 
and hMCH-2R) . To differentiate between the physiological functions of 
these -receptors, selective antagonists are needed. In this study, 
analogues of Ac-Arg ( 6) -cyclo (S-S) (Cys ( 7 ) -Met ( 8 ) -Leu ( 9 ) -Gly ( 10 ) -Arg ( 11 ) - 
Val(12)-Tyr(13)-Arg(14)-Pro(15)-Cys(16) )-NH2, a high affinity but 
nonselective agonist at hMCH-lR and hMCH-2R, were prepared and tested in 
binding, and functional assays on cells expressing these 
receptors. In the new analogues, 5-aminovaleric acid (Ava) 'was 
incorporated in place of the Leu ( 9) -Gly ( 10) and/or Arg ( 14 ) -Pro ( 15 ) 
segments of the disulfide ring. Several of these compounds turned out -to 
be high affinity antagonists selective for hMCH-lR. Moreover, even at 
micromolar concentrations, they were devoid of agonist potency at both 
hMCH receptors and not effective as hMCH-2R antagonists. For example, 
peptide 14, Gva(6)- cyclo (S-S) (Cys (7 ) -Met (8 ) -Leu (9) -Gly ( 10) -Arg ( 11) - 
Val(12)-Tyr(13)-Ava(l*4,15)-Cys(16) )-NH2, (Gva = 5-guanidinovaleric acid), 
was a full competitive hMCH-lR antagonist (IC50 = 14 nM, K-B =0.9 nM) 
with more than 1000-fold selectivity over hMCH-2R. Examination of various 
compounds with Ava in positions 9,10 and/or 14,15 revealed that the 
Leu (9) -Gly (10) and Arg ( 14 ) -Pro ( 15 ) segments of the disulfide ring are the 
principal structural elements determining hMCH-lR selectivity and ability 
to act as a hMCH-lR antagonist. 
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Melanin-concentrating hormone (MCH) is a cyclic 

neuropeptide, with a major role in stimulation of feeding behavior in 
mammals. MCH signals in the brain occur via two seven-transmembrane G 
protein-coupled receptors, namely MCH1 (SLC-1, MCH(l), MCH-R1, 
or MCH-1R) and MCH2 (SLT, MCH (2), MCH-R2, or MCH-2R) . In this 
study, we demonstrate that the pro-MCH ( 131-165 ) peptide 

neuropeptide-glutamic acid-isoleucine (NEI)-MCH is more potent than MCH in 
stimulating feeding in the rat. Using rat MCHl-expressed human embryonic 
kidney 293 cells, we show that NEI-MCH exhibits 5-fold less affinity in a 
binding assay and 2-fold less potency in a cAMP assay 
than MCH. A similar 7- to 8-fold shift in potency was observed in a 
Ca(2+) (i) assay using rat MCH1 or human MCH2-transf ected Chinese hamster 
ovary cell models. This demonstrates that NEI-MCH is not a better agonist 
than MCH at either of the MCH receptors. Then, we compared the 
proteolysis resistance of MCH and NEI-MCH to rat brain membrane 
homogenates and purified proteases. Kinetics of peptide degradation using 
brain extracts indicated at (1/2) of 34.8 min for MCH and 78.5 min for 
NEI-MCH with a specific pattern of cleavage of MCH but not NEI-MCH by exo- 
and endo-proteases . Furthermore, MCH was found highly susceptible to 
degradation by aminopeptidase M and endopeptidase 24.11, whereas NEI-MCH 
was fully resistant to proteolysis by these enzymes. Therefore, our 
results strongly suggest that reduced susceptibility to proteases of 
NEI-MCH compared with MCH account for its enhanced activity in feeding 
behavior." NEI-MCH represents therefore the first MCH natural functional 
"superagonist " so far described. 
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Melanin-concentrating hormone 
receptor antagonist as antiobesity agent 
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It has been identified that melanin-concg . 



(2002), 39(4), 



hormone (MCH) as the natural ligand for the orphan 
. somatostatin-like receptor 1 (SLC-1) . A role for MCH in the 
central regulation of feeding behavior in transgenic mice and a novel 
selective MCH receptor antagonist T-226296 as a antiobesity agent is 
reviewed. 
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Through the screening of our in-house chemical compound library, we found 
a novel melanin-concentrating hormone (MCH) receptor 

antagonist, T-226296, a (-) enantiomer of N- [ 6- (dimethylamino) -methyl ] - 
5,6,7, 8-tetrahydro-2-naphthalenyl] -4 1 -f luoro [1, 1 ' -biphenyl] -4-carboxamide . 
T-226296 exhibited high affinity for cloned human and rat MCH receptors ( 
SLC-1) in receptor binding assays 

(IC50=5. 5+/-0. 12 nM for human SLC-1; 8.6+/-0.32 nM for rat 
SLC-1). T-226296 had high selectivity over other receptors, 
including the second subtype of the MCH receptor, SLT (MCH2) , 
transporters and ion channels. In Chinese hamster ovary (CHO) cells 
expressing human SLC-1, T-226296 reversed the MCH-mediated 
inhibition of f orskolin-stimulated cAMP accumulation, inhibited 
MCH-induced intracellular Ca2+ increase, and also inhibited MCH-stimulated 
arachidonic acid release. In rats, oral administration of T-226296 (30 
mg/kg) almost completely suppressed the food intake induced by 
intracerebroventricular injection of MCH. These results clearly indicate 
that T-226296 is a novel, orally active and selective MCH receptor 
antagonist that will be promising for further exploring the physiology and 
pathophysiology of MCH-SLC-1 signaling. 
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AB Melanin concg. hormone (MCH) antagonists contg. 

compds . of the general formula Arl-X-Ar-Y-NR1R2 or salts thereof (wherein 
Arl is an optionally substituted cyclic group; X and Y are each 
independently a spacer having a Cl-6 main chain; Ar is an optionally 
substituted fused polycyclic arom. ring; Rl and R2 are each independently 
hydrogen or an optionally substituted hydrocarbon group, or alternatively 
Rl and R2 together with the nitrogen atom adjacent thereto may form a 
nitrogenous heterocycle, or R2 together with the nitrogen atom adjacent 
thereto and Y may form an optionally substituted nitrogenous heterocycle, 
or R2 together with the nitrogen atom adjacent thereto, Y, and Ar may form 
a fused ring) are described. They are appetite depressants and useful as 
preventive or therapeutic drugs for diseases caused by melanin 
concg. hormone, in particular obesity. Thus, tert-Bu 

6- (N, N-dimethylaminomethyl) -2-naphthylcarbamate (prepn. given) was treated 
with CF3C02H and condensed with 4 1 -chloro-1 , 1 1 -biphenyl-4-carboxylic acid 
using l-ethyl-3- ( 3-dimethylaminopropyl) carbodiimide hydrochloride in the 
presence of 4-dimethylaminopyridine in DMF at room temp, for 16 h to give 
4 1 -chloro-N- [ 6- (N, N-dimethylaminomethyl ) -2-naphthyl] -1,1' -biphenyl-4- 
carboxamide (I). I in vitro inhibited the binding of [ 35S] -guanbsine 
5 '-(. gamma . -thio) triphosphate to CHO cell line expressing the MCH 
receptor, i.e.* the orphan G protein-coupled receptor SLC-1, with 



IC50 of 5 nM. 
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tablet formulation contg. I was described. 
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AB CDNAs encoding a novel melanin- concg. hormone (MCH) 

receptor GPRvl7 from human and monkey, recombinant expression, use in 
screening antagonists as drug candidates for prevention. and therapy for 
obesity and eating disorder, and reagent for detecting the gene, are 
disclosed. Changes in GTP binding activity, [Ca2+]i, 

or [cAMP] can be used for screening. A DNA fragment encoding an amino 
acid sequence possessing common features to the G. protein-coupled receptor 
(GPCR) superfamily was found in the human genomic sequence, and from this 
information, the full-length cDNA of a novel GPCR, designated GPRvl7, was 
cloned from the human fetal brain cDNA library. GPRvl7 showed the highest 
homol . to the melanin- concg . hormone (MCH) receptor, 
SLC-1 (38% identity) . Recombinant expression in 293 cells, 
confirmation of specific binding to MCH and screening 

of antagonists, are described. Strong expression in the brain, esp. in 
hypothalamus, cerebral cortex, hippocampus, amygdala, .and nucleus 
(substantia) nigra, was detected. Prepn. of antibodies is also described. 
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AB The present invention provides cDNA encoding sixty human G protein-coupled 
receptor polypeptides. In addn., the invention provides expression 
vectors, host cells and methods for prodn. of human G protein-coupled 
receptor polypeptides. The invention provides tissue expression profile 
for cDNA encoding human G protein-coupled receptors. The invention also 
provides methods for the identification of G protein-coupled receptor " 
modulators, useful for the treatment of human diseases and conditions. 
The invention further provides methods and kit to diagnose mental disorder 
or genetic susceptibility related to. human G protein-coupled receptors. 
The invention also provides antibody for human G protein-coupled 
receptors . 
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AB Compds . of general formula [I; wherein Arl and Ar2 are each an optionally 
substituted arom. group; P and Q are each a divalent aliph. hydrocarbon 
group which may contain ethereal oxygen or sulfur in the carbon chain and 
may be substituted; Rl and R3 are each (i) hydrogen, (ii) acyl, or (iii) 
optionally substituted hydrocarbyl; R2 and R4 are each (i) hydrogen, (ii) 
optionally substituted alkyl, or (iii) optionally substituted 
alkylcarbonyl; alternatively Rl and R2 or R3 and R4 together with the 
nitrogen atom adjacent thereto may form a monocyclic or fused nitrogenous 
heterocyclic group; and j is 0 or 1], salts of the same, or prodrugs 
thereof are prepd. These compds. are useful for the treatment of diseases 
caused by MCH, e.g. obesity (as antiobesity agents) or overeating (as 
appetite depressants), or for the improvement of emotional disorders or 
sexual function. Thus, benzyl 2- [{ 5-hydroxy-2 , 2-diphenylpentyl ) amino] -2- 
oxoethylcarbamate was brominated by Br and Ph3P in MeCN at room temp, for 
1 h to give benzyl 2- [( 5-bromo-2 , 2-diphenylpentyl ).amino] -2- 
oxoethylcarbamate which was dissolved in MeCN, treated with 
4-phenylpiperidine and K2C03 in MeCN, and stirred at 40. degree, overnight 
to give, after purifn. on alumina column chromatog. and conversion into 
the HC1, benzyl 2- [ [2, 2-diphenyl-5- ( 4 -phenylpiperidino) pentyl ] amino] -2- 
oxoethylcarbamate hydrochloride (II). II in vitro inhibited the binding 
of [35S] -guanosine 5 '-(. gamma . -th'io) triphosphate to human 
somatostatin-like receptor (SLC-1) with IC50 of 5 nM. Tablet 
formulations contg. II were described. . 
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AB Also disclosed is 



GB 1999-17627 A 19990727 
GB 1999-20046- A 19990824 
WO 2000-GB2899 W 20000727 
This invention provides protein and cDNA sequences 
for a. newly identified human protein, designated AXOR21, which is believed 
to be a G-protein coupled receptor since it shows homol . with rat 
•somatostatin receptor-like (SLC1) . In one embodiment, the 
invention relates to drug screening assays of using AXOR21 protein and an 
AXOR21 ligand, melanin concg. hormone (MCH) , in identifying compds . that 
may be agonists or antagonists that are potentially useful in therapy. 
Also disclosed are methods for utilizing AXOR21 polypeptides and 
polynucleotides in the diagnosis and treatment of diseases assocd. with 
inappropriate AXOR21 activity or levels. 
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AB Melanin-concentrating hormone (MCH) is a neuropeptide' 

highly expressed in the brain that regulates several physiological 

functions mediated by receptors in the G protein-coupled receptor family. 

Recently an orphan receptor, SLC-1, has been identified as an 

MCH receptor (MCH-R1) . Herein we identify and characterize a novel 

receptor for human MCH (MCH-R2) . The receptor is composed of 340 amino 

acids encoded by a*1023-base pair cDNA and is 35% homologous to 

SLC-1. (125)I-MCH specifically bound to Chinese hamster ovary 

cells stably expressing MCH-R2. MCH stimulated dose-dependent increases 

in intracellular free Ca(2+) and inositol phosphate production in these 

cells but did not affect cAMP production. The pharmacological profile for 

mammalian MCH, [Phe ( 13) , Tyr (19) ] MCH, and salmon MCH- at MCH-R2 differed 

compared with MCH-R1 as assessed by intracellular signaling and 

radioligand binding assays. The EC (50) in signaling 

assays and the IC(50) in radioligand binding assays' of 

salmon MCH was an order of magnitude higher than mammalian MCH at MCH-R2 . 
By comparison, the EC (50) and IC(50) values of salmon MCH and mammalian 
MCH at MCH-R1 were relatively similar. Blot hybridization revealed 
exclusive expression of MCH-R2 mRNA in several distinct brain regions, 
particularly in the cortical area, suggesting the involvement of MCH-R2 in 
the central regulation of MCH-mediated functions. 
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Melanin-concentrating hormone (MCH) is involved in the 
•regulation of feeding and energy homeostasis. Recently, 
splice variant form of the human orphan receptor SLC-1 

(hereafter referred to as MCH1) was identified as an MCH receptor. This 
report describes the cloning and functional characterization of a novel 
second human MCH receptor, which we designate MCH2, initially identified 
in a genomic survey sequence as being homologous to MCH1 receptors. Using 
this sequence, a full-length cDNA was generated with an open reading frame 
of 1023 base pairs, encoding a polypeptide of 340 amino acids, with 38% 
identity to MCH1 and with many of the structural features conserved in G 
protein-coupled receptors. This newly discovered receptor belongs to class 
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1 (rhodopsin-like) of the G protein-coupled receptor superf amily . HEK293 
cells transfected with MCH2 receptors responded to nanomolar 
concentrations of MCH with an increase in intracellular Ca2+ levels and 
increased cellular extrusion of protons. In addition, f luorescently 
labeled MCH bound with nanomolar affinity to these cells. The tissue 
localization of MCH2 receptor mRNA, as determined by quantitative reverse 
transcription-polymerase chain reaction, was similar to that of MCH.l in 
that both receptors are expressed predominantly in the brain. The 
discovery of a novel MCH receptor represents a new potential drug target 
• and will allow the further elucidation of MCH-mediated responses. 
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AB Melanin-concg. hormone (MCH) is a cyclic nonadecapeptide involved in the 
regulation of feeding behavior, which acts through a G protein-coupled 
receptor (SLC-1) inhibiting adenyl cyclase activity. In this 
study, 57 analogs of MCH were investigated on the recently cloned human 
MCH receptor stably expressed in HEK293 cells,- on both the inhibition of 
f orskolin-stimulated cAMP prodn. and guanosine-5 T -0-3- 
[35S] thiotriphosphate ( [35S] GTP . gamma . S) binding. The dodecapeptide 
MCH- (6-17) (MCH ring between Cys7 and Cysl6, with a single extra amino 
acid at the N terminus (Arg6) and at the C terminus (Trpl7)) was found to 
be the minimal sequence required for a full and potent agonistic response 
on cAMP formation and [ 35S] GTP . gamma . S binding. We Ala-scanned this 
dodecapeptide and found that only 3 of 8 amino acids of the ring, namely 
Met8, Argil, and Tyrl3, were essential to elicit full and potent responses 
in both tests. Deletions inside the ring led either to inactivity or to 
poor antagonists with potencies in the micromolar range. Cys7 and Cysl6 
were substituted by Asp and Lys or one of their analogs, in an attempt to 
replace the disulfide bridge by an amide bond. However, those 
modifications were deleterious for agonistic activity. In 
[35S] GTP. gamma . S binding, these compds . behaved as weak antagonists (KB 
1-4 .mu.M). Finally, substitution in MCH-(6-17) of 6 out of 12 amino 
acids by non-natural residues and concomitant replacement of the disulfide 
bond by an amide bond led to three compds. with potent antagonistic 
properties (KB = 0.1-0.2 .mu.M). Exploitation of these structure-activity 
relationships should open the way to the design of short and stable MCH 
peptide antagonists. 

REFERENCE COUNT: 57 THERE ARE 57 CITED REFERENCES AVAILABLE FOR THIS 
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Cloning of a novel G protein-coupled receptor, SLT 
, a subtype of the melanin-concentrating 
hormone receptor. 
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Division, Takeda Chemical Industries, Ltd., Wadai 10, 
Tsukuba, Ibaraki, 300-4293, Japan.. 
Mori_Masaaski@takeda .co.jp 

BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS, (2001 
May 25) 283 (5) 1013-8. 

Journal code: 0372516. ISSN: 0006-291X. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
GENBANK- AB 060151 
200106 

Entered STN: 20010702 
Last Updated on STN: 20010702 
Entered Medline: 20010628 
A DNA fragment encoding an amino acid sequence possessing common features 
to the G protein-coupled receptor (GPCR) superfamily was found in the 
human genomic sequence, and from this information, the full-length cDNA of 
a novel GPCR, designated SLT, was cloned from the human 
hippocampus cDNA library. SLT showed the highest homology to 
the melanin-concentrating hormone (MCH) receptor, 
SLC-1 (31.5% identity), and to a lesser extent, to the 

somatostatin (SST) receptor subtypes. MCH exhibited agonistic behavior 

when applied to the SLT-expressing CHO cells at subnanomolar 

doses whereas more than 200 known peptides, including SST -and cortistatin, 

did not. These results indicated that MCH is the cognate ligand of the 

SLT receptor and that this newly cloned GPCR is the second subtype 

of the MCH receptor. Quantitative polymerase chain reaction analysis of 

the SLT gene expression in human tissues showed that the 

SLT receptor is expressed mainly in brain areas including the 

cerebral cortex, amygdala, hippocampus, and corpus callosum, as well as in 

a limited number of peripheral tissues. The distribution of the- 

SLT nearly overlapped that of SLC-1, suggesting that 

some of the neural functions of MCH may be mediated by both of these 

receptor subtypes. 

Copyright 2001 Academic Press. 
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CORPORATE SOURCE: (1) Inst, de Recherches Servier, Croissy-sur-Seine France 
SOURCE: Society for Neuroscience Abstracts, (2001) Vol. 27, No. 1, 

pp. 851. print. 

Meeting Info.: 31st Annual Meeting of the Society for 
Neuroscience San Diego, California, USA November 10-15, 
2001 

ISSN: 0190-5295. 
Conference 
English 
English 

Several studies have shown that melanin concentrating 
hormone (MCH) is an orexigenic peptide in rat. In the present 
study, a structure activity relationship with MCH analogues was performed 
in rat, both in vitro and in vivo. On rat recombinant SLC-1 
receptor, both cAMP inhibition and ( 1251 ) -S36057 binding were 
measured. In vivo, these analogues were injected 

intra-cerebro-ventricularly in rats and their effects. were evaluated upon 
food intake. First, data obtained with the rat recombinant receptor were 
highly correlated with those obtained from its human counterpart. Second, 
agonist potencies in the cAMP assay were also highly correlated 
with binding affinities. These peptides could be classified into 
several groups according to their potency at the SLC-1 receptor 
(from sub-nanomolar activity to complete inactivity). Indeed, there was a 
strong correlation between their effects upon food intake and the results 
obtained at the rat SLC-1 receptor. The present report " describes 
for the first time the rat SLC-1 receptor pharmacology and 
clearly establishes the relevance of the SLC-1 receptor in 
feeding behaviour. 
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Cloning and molecular characterization of the novel 
human melanin-concentrating hormone receptor MCH2 
Rodriguez, M-. ; Beauverger, P.; Naime, I.; Rique, H.; 
Ouvry, C; Souchaud, S.; Drornaint, S . ; Nagel, N. ; 
Suply, T.; Audinot, V.; Boutin, J. A.; Galizzi, J. P. 
Institut de Recherches Servier, Division de 
Pharmacologie Moleculaire et Cellulaire, Croissy sur 
• Seine, Fr . 

Molecular Pharmacology (2001), 60(4), 632-639 
CODEN: MOPMA3; ISSN: 0026-895X 

American Society for Pharmacology and Experimental 
Therapeutics 
Journal 
English 

Using a genomics-based approach for screening orphan G-protein-coupled 
receptors, the authors have identified. and cloned a novel high-affinity, 
melanin-concg. hormone (MCH) receptor. This receptor, named S643b, 
displays the greatest overall identity (32%) with the previously reported 
human SLC-1 receptor (MCH1) and to a lesser extent with the 
somatostatin receptor subtypes. The gene encoding the S643b receptor 
spans more than 23 kilobase pairs (kb) and was mapped, by radiation hybrid 
expts., on chromosome 6ql4.3-ql5. Comparison of the S643b cDNA with human 
genomic sequence reveals that the 340-amino-acid receptor is encoded by 
five exons. Its tissue distribution, as det.d. by Northern blot and 
reverse transcription-polymerase chain reaction anal., indicates that a 
4-kb transcript is predominantly expressed in the brain. When expressed 
in Chinese hamster ovary (CHO) cells, the S643b receptor displays a 
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strong, dose -dependent , transient elevation of intracellular calcium in 
response to MCH (EC50 = 9.5 nM) . During the present study, the authors 
isolated a splice variant, designated S643a, encoding for a receptor that 
was not activated by MCH in a cellular calcium mobilization assay. 
Comparative Pharmacol, studies using CHO cells stably expressing either 
SLC-1 or S643b receptors demonstrated that similar structural 
features of MCH are required to stimulate intracellular Ca2+ mobilization 
at both receptors. The identification and localization of this new MCH 
receptor (MCH2) provides further insight into the physiol. implication of 
MCH m modulating behavioral responses, including food intake 
REFERENCE COUNT: 31 THERE ARE 31 CITED REFERENCES AVAILABLE FOR THIS 
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Galizzi J P; Fauchere J L; Boutin J A (Reprint) 
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(Reprint); Inst Rech Servier, Div Pharmacol Mol & 
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Suresnes, France 

COUNTRY OF AUTHOR: France 

SOURCE: BRITISH JOURNAL OF PHARMACOLOGY, (JUN 2001) Vol. 133, No 

'3, pp. 371-378. 

■Publisher: NATURE PUBLISHING GROUP, HOUNDMILLS, 
BASINGSTOKE RG21 6XS, HAMPSHIRE, ENGLAND. 
ISSN: 0007-1188. 
DOCUMENT TYPE: Article; Journal 

LANGUAGE: English 
REFERENCE COUNT: 26 

* ABSTRACT IS AVAILABLE IN THE ALL AND IALL FORMATS* 
AB 1 Shortened, more stable and weakly hydrophobic analogues of 

melanin-concentrating hormone (MCH) were searched as 

candidates for radioiodination . Starting from the dodecapeptide MCH 6 (17), 
we found that: (1) substitution of Tyr(13) by a Phe residue; (3) addition 
of a 3-iodo-Tyr residue at the N-terminus; and (3) addition of a 
hydrophilic spacer 8-amino-3 . 6-dioxyoctanoyl between the 3-iodo-Tyr and 
MCH, 17 (compound S36057), led to an agonist more potent than MCH itself 
in stimulating [S-35]-GTP gammaS binding at membranes from HEK293 cells 
stably expressing the human MCH receptor. 

2 Specific binding of [1-125] -S36057 was found in HEK293 and CHO cell 
lines stably expressing the human MCH receptor. This radioligand 
recognized a similar number of binding sites (c cr. 800 fmol mg(-l)) than 
[I-125]-[3-iodo Tyr(13) ] -MCH . 

3 However, the KI, for [ ( 12 ) 5T] -S36057 obtained from saturation studies 
(0.037 nhl) or from binding kinetics (0.046 nhl) was at least 10 fold 
higher to that of f 1-125] - [3-iodo Tyr(13)]-MCH (0.46 nhl). 

4 Affinities determined for a series of MCH analogues were similar with 
both radioligands, S36057 being the most potent compound tested (K-l = 
0.053 nM) . 

5 Finally, [1-125] -S36057 also potently labelled the MCH receptor in 
membranes from whole rat brain (K-D 0.044 nh 1. B-max= 11 fmolmg(-l)). 

6 Tn conclusion, [1-125] -S36057 is a more potent and more stable 
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radioligand than [1-125] - [3-iodo Tyr(13)]-MCH that will represent a 
reliable tool for binding assays in the search of 

novel MCH ligands. It should also provide great help for autoradiographic 
studies of the MCH receptor distribution in the central nervous system. 
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Several studies have shown that melanin-concentrating 
hormone (MCH) is an orexigenic peptide in rat. In the present 
study, a structure-activity relationship with MCH analogs was performed in 
rat, both in vitro and in vivo. On rat recombinant SLC-1 
receptor, both cAMP inhibition and [ ( 125 ) I ] S36057 binding were 
measured. In vivo, these analogs were injected 

intracerebroventricularly in rats and their effects were evaluated upon 
food intake. First, data obtained with the rat recombinant receptor were 
highly correlated with those obtained from its human counterpart. Second, 
agonist potencies in the cAMP assay were also highly correlated 
with binding affinities. These peptides could be classified 
into several groups according to their potency at the SLC-1 
receptor (from subnanomolar activity to complete inactivity) . Indeed, 
there was a strong correlation between their effects upon food intake and 
the results obtained at the rat SLC-1 receptor. The present 
report describes for the first time the rat SLC-1 receptor 
pharmacology and clearly establishes the relevance of the SLC-1 
receptor in feeding behavior. 
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assays are based upon the binding of MCH 
1 receptor. Compds. identified as effective 
have potential use for the treatment of obesity and eating 
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PRIORITY APPLN. INFO. : JP 1998-374454 

JP 1999-122688 

JP 1999-249300 

WO 1999-JP7336 „ 
AB A -method and reagent kits for screening a compd. or its salt 
capable of altering the binding 
properties of MCH or its salt to SLC-1 or its salt, 
characterized by using MCH or its deriv. or its salt and SLC^l 
or its salt, is disclosed. Drugs contg. the compd., in particular the 
antiobesity drugs, are also claimed. MCH or its fragment derivatized with 
Bol ton-Hunter reagent, is also claimed. Melanin 
-concg. hormone (MCH), which is an orexigenic peptide, was 
isolated and identified as the endogenous ligand of the SLC-1 
receptor. We established a CHO cell line expressing the rat SLC 
-1 receptor to search for its endogenous ligand. The ext. of rat whole 
brain showed inhibition of intracellular f orskolin-induced cAMP 
accumulation in rat SLC-l-expressing CHO cells and was purified. 
Using HPLC purifn., we isolated and identified MCH as the endogenous 
ligand of the SLC-1 receptor. The authentic MCH demonstrated a 
dose-dependent inhibitory effect on cAMP accumulation in 
forskolin-stimulated rat and human SLC-l-expressing CHO cells 
with an EC50 value of 0.2 nM for both the rat and human SLC-1 
receptors . 
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The receptor for melanin-concentrating hormone (MCH) 
was recently identified as the orphan G protein-coupled receptor 
SLC-1. In this study, a CHO cell line expressing the MCH receptor 
(Kd = 1.3 nM; binding capacity, 3.6 pmol/mg protein) 

is used to assess the ability of the MCH receptor to couple to Gi, Go, and 
Gq proteins. The results demonstrate that MCH inhibits 

forskolin-stimulated cAMP production in a pertussis toxin- ( PTX) -sensitive 
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onn^L^ CH °- MCHR cells <* C5 ° = 100 pM), indicating that the MCH receptor 
couples to one or more members of the Gi subfamily of G proteins In 
tn Mt° n '^ MCH st f mula ^ es increases in phosphoinositide metabolism (EC50 = 
50 nM) and m intracellular free Ca2+ levels (EC50 = 10 nM) 
MCH-stimulated inositol phosphate production a'nd increases in 
intracellular free Ca2+ are partially inhibited (60% and 40%, 
respectively) by PTX pretreatment, demonstrating that there are at least 
two components of each of these signaling pathways. One component is PTX 
sensitive and therefore mediated through a Gi/Go protein. A distinct G 
protein-coupled (probably Gq type) mediates the PTX-insensitive component 
To distinguish Gi vs. Go coupling, MCH-stimulated mitogen-activated 
protein (MAP) kinase activity was examined. Gi and Go use separate 
signaling pathways to mediate MAP kinase activation in CHOcells. Protein 
kinase C (PKC) activity is essential in the Go-dependent MAP kinase 
signaling pathway, but is not required in the GC-dependent MAP kinase 
signaling pathway. MCH stimulated MAP kinase activity is decreased (50%), 
.but not abolished, by inhibition of PKC activity or depletion of cellular 
PKC, indicating that MCH-stimulated MAP kinase activity is mediated 
through both Gi- and- Go-dependent signaling mechanisms. The results of 
this study are the first to clearly demonstrate that the MCH receptor 
couples to multiple G proteins to mediate several diverse intracellular 
signaling pathways. 
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Expression of melanin-concentrating hormone receptors 
in insulin-producing cells: MCH stimulates insulin- 
release in RINm5F and CRI-G1 cell-lines 
Tadayyon, M.; Welters, H. J.; Haynes, A. C; Cluderay, 
J. E. ; Hervieu, G . 
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Journal 
English 

Melanin-concg. hormone (MCH) is a hypothalamic orexigenic peptide. 
Recently, an orphan G-protein-coupled receptor (SLC-1) was 

i nf 1 ^ tified that bindS MCH with high affinity. The authors demonstrate 

expression of this receptor in insulin-producing cells including 
CRI-G1 and RINm5F cells, and in rat islets of Langerhans . 
Immunofluorescence studies in CRI-G1 and RINm5F cell-lines demonstrated 
cell-surface expression of the receptor. Rat MCH significantly stimulated 
insulin secretion in both cell-lines. The potency and the efficacy of MCH 
were significantly increased in the simultaneous presence of forskolin, 
suggesting that MCH may amplify the insulinotropic effect of cAMP 
elevating stimuli. Salmon MCH, which differs from rat/human MCH by six 
ammo acids, was less efficacious than rat/human MCH in stimulating 
insulin release. The data provide evidence for the expression of MCH 
receptors in insulin producing cells. The insulinotropic effect of MCH 
may contribute to the regulation of metab. and energy balance by this 
. peptide. (c) 2000 Academic Press. 
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Isolation and identification of melanin 
-concentrating hormone as the endogenous ligand 
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Shimomura Y; Mori M; Sugo T; 

Ishibashi Y; Abe M; Kurokawa T; Onda H; Nishimura 
O; Sumino Y; Fujino M 

Pharmaceutical Discovery Research Division, Takeda Chemical 
Industries, Ltd., Wadai 10, Tsukuba, Ibaraki, 300-4293 
Japan. ' 

BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS (1999 
Aug 11) 261 (3) 622-6. • 
Journal code: 0372516. ISSN: 0006-291X. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199909 

Entered STN: 19990925 
Last Updated on STN: 20000303 
Entered Medline: 19990909 
Melanin-concentrating hormone (MCH), which is an 

oJ e ?Jr«r P eptide ; was isolated and identified as the endogenous ligand 

of the SLC-1 receptor. We established a CHO cell line 

expressing the rat SLC-1 receptor to search for its endogenous 

ligand The extract of rat whole brain showed inhibition of intracellular 

forskolin-mduced cAMP accumulation in rat SLC-l-expressing CHO 

fSi^i? /Mru^f^' " Sing HPLC Plication, we isolated and 
identified MCH as the endogenous ligand of the SLC-1 receptor 
The authentic MCH demonstrated a dose-dependent inhibitory effect on cAMP 
accumulation in f orskolin-stimulated rat and human SLC 

-1-expressing CHO cells with an EC (50) value of 0 . 2 nM for both the rat 
and human SLC-1 receptors. This is the first description of the 
functional receptor for MCH. 
Copyright 1999 Academic Press. 
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Functional neurokinin NK-1 receptor expression in rat 
peritoneal mast cells. 

Okada T; Hirayama Y; Kishi S; Miyayasu K; Hiroi J; Fujii T 
Department of Immunology and Inflammation, Medicinal 
Biology Research Laboratories, Fujisawa Pharmaceutical Co., 
Ltd., Osaka, Japan. 

INFLAMMATION RESEARCH, (1999 May) 48 (5) 274-9. 
Journal code: 9508160. ISSN: 1023-3830. 
Switzerland 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199908 

Entered STN : 19990910 
Last Updated on STN: 19990910 
Entered Medline: 19990826 
OBJECTIVE AND DESIGN: Recently, Ogawa et al . [17] reported that the 
peritoneal mast cells (PMCs) of rats can release histamine by substance P 
(SP) in a receptor-dependent manner. In the present study, we confirmed 
and extended their findings. MATERIAL: PMCs were isolated from six 
strains of rats. In some experiments, peritoneal cells in the non-MC 
fraction were used. METHODS: PMCs were incubated with SP, neurokinin (NK) 
receptor agonists or antagonists, and histamine content in the supernatant 
was measured. In the binding assay, PMCs were incubated with [125I]BH-SP 
together with SP or NK receptor antagonists. NK-1 receptor mRNA was 
detected using a reverse transcription-polymerase chain reaction (RT-PCR) 
assay. RESULTS: PMCs from Sic: Wistar and F344/NSlc were highly 
sensitive to SP, leading to histamine release, whereas those from 
Slc:SD and three other strains were not. PMCs from Sic 

: Wistar and F34 4/NSlc also released histamine in the presence of an NK-1 
agonist. The histamine release induced by SP and the NK-1 agonist was 
inhibited by the NK-1 receptor antagonists, FK888 and CP-99,994. 
[125I]BH-SP binding experiments revealed that PMCs from Sic 
:Wistar rats possessed a single high affinity binding site for SP and that 
the binding was blocked by NK-1 receptor antagonists. Peritoneal cells in 
the non-MC fraction exhibited no appreciable binding. In the RT-PCR 
assay, expression of NK-1 receptor mRNA was evident in Sic 
:Wistar PMCs, but not in the non-MC fraction from Slc:Wistar or 
Sic: SD PMCs. CONCLUSION: These data demonstrate the existence of 
functional NK-1 receptors on freshly isolated PMCs in at least some 
strains of rats. 
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AB Gene-knockout studies of melanin-concg . hormone (MCH) and its effect on 
•feeding and energy balance have firmly established MCH as an orexigenic 
(appetite-stimulating) peptide hormone. Here the authors identify MCH as 
the ligand for the orphan receptor SLC-1. The rat SLC 
-1 is activated by nanomolar concns. of MCH and is coupled to the G 
protein G. alpha. i/o. The pattern of SLC-1 mRNA expression 
coincides with the distribution of MCH-contg. nerve terminals and 
consistent with the known central effects of MCH. The authors' 
identification of an MCH receptor could have implications for the 
development of new anti-obesity therapies. 

REFERENCE COUNT : 27 THERE ARE 27 CITED REFERENCES AVAILABLE 
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. Molecular characterization of the melanin- 
concentrating-hormone receptor 

Saito, Yumiko; Nothacker, Hans-Peter; Wang, Zhiwei; 
Lin, Steven H. S.; Leslie, Frances; Civelli, Olivier 
Department of Pharmacology, University of California 
Irvine, Irvine, CA, 92697-4625, USA 
Nature (London) (1999), 400(6741), 265-269 
CODEN : NATUAS; ISSN: 0028-0836 
Macmillan Magazines 
Journal 
English 

Orphan G-protein-coupled receptors (GPCRs) are cloned proteins with 
structural characteristics common to the GPCRs but that bind unidentified 
ligands. Orphan GPCRs have been used as targets to identify novel 
transmitter mols. Here we describe the isolation from brain exts. and the 
characterization of the natural ligand of a particular orphan GPCR ( 
SLC-1) that is sequentially homologous to the somatostatin 
receptors. We show that the natural ligand of this receptor is the 
neuropeptide melanin-concg. 'hormone (MCH). MCH is a cyclic peptide that 
regulates a variety of functions in the mammalian brain, in particular 
feeding behavior. We demonstrate that nanomolar concns. of MCH strongly 
activate SLC-l-related pathways through G. alpha. i and/or 

G. alpha. q proteins. We have analyzed the tissue localization of the MCH 
receptor and find that it is expressed in several brain regions, in 
particular those involved in olfactory learning and reinforcement 
mechanisms, indicating that therapies targeting the MCH receptor should 
act on the neuronal regulation of food consumption. 
REFERENCE COUNT : 30 THERE ARE 30 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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Nature (London) (1999), 400(6741), 261-265 
CODEN: NATUAS; ISSN: 0028-0836 
Macmillan Magazines 
Journal 
English 

The underlying causes of obesity are poorly understood but probably 
involve complex interactions between many neurotransmitter and 
neuropeptide systems involved in the regulation of food intake and energy 
balance. Three pieces of evidence indicate that the neuropeptide 

T n ^C nC ?: h ? rmone (MCH > is ™ important component of this system. 
First, MCH stimulates feeding when injected directly into rat brains - 
second the mRNA for the MCH precursor is upregulated in the hypothalamus 
of genetically obese mice and in fasted animals; and third, mice lacking 
MCH eat iess and are lean. MCH antagonists might, therefore, provide a 
treatment for obesity. However, the development of such mols. has been 
hampered because the identity of the MCH receptor has been unknown until 
now. .Here we show that the 353-amino-acid human orphan G-protein-coupled 
receptor SLC-1 (ref . 4) expressed in HEK293 cells binds MCH with C ° UPled 
sub-nanomolar affinity, and is stimulated by MCH to mobilize intracellular 
Ca2 + and reduce f orskolin-elevated cAMP levels. We also show that 
SLC-1 mRNA and protein is expressed in the ventromedial and 
dorsomedial nuclei of the hypothalamus, consistent with a role for 
SLC-1 in mediating the effects of MCH on feeding. 
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A new radioligand of human/rat melanin 
concentrating hormone (MCH) for receptor 
identification 

Drozdz, R.; Baker, B. I.; Eberle, A. N. 
Department Research (ZLF), University Hospital, Basel, 
CH-4031, Switz. 

Peptides 1994, Proceedings of the European Peptide 
Symposium, 23rd, Braga, Port., Sept. 4-10, ' 1994 (1995) 
, Meeting Date 1994, 785-786. Editor(s): Maia, 
Hernani L. S. ESCOM: Leiden, Neth. 
CODEN: 63MBAO 
Conference 
English 

The introduction of a tyrosine residue at the C-terminus of MCH proved to 
be very favorable for the prepn. of a potent and biol. active MCH 
radioligand, m contrast to previous attempts in which a residue suitable 
for radioiodmation (tyrosine, Bolton-Hunter reagent) 

was introduced at the N-terminus of the MCH mol . Also, the replacement of 
Tyr 13 by phenylalanine did not affect the biol. activity of MCH This 
demonstrates that the p-hydroxyl group of the Ph ring of Tyr 13 is not 
absolutely required for receptor binding. 



AUTHOR (S) : 
CORPORATE SOURCE 

SOURCE : 



DOCUMENT TYPE 
LANGUAGE : 
AB 



Search completed by David Schreiber 308-4292 



Jiang 09/869, 540 



=> d que 18 

LI 

L4 



32 SEA FILE=REGISTRY MLRCMLGRVYRPCWQV/ SQSP 
STR 



20 
CH3 



I 




11 HO. 




2 



C 



CH2 18 



NODE ATTRIBUTES : 
DEFAULT MLEVEL IS ATOM 
DEFAULT ECLEVEL IS LIMITED 

GRAPH ATTRIBUTES: 

RING(S) ARE ISOLATED OR EMBEDDED 
NUMBER OF NODES IS 20 

STEREO ATTRIBUTES: NONE 

L6 4 SEA FILE=REGISTRY SSS FUL L4 

L7 2 SEA FILE=HCAPLUS L6 

L8 0 SEA FILE=HCAPLUS L7 AND LI 



=> fil reg 

FILE 'REGISTRY' ENTERED AT 15:23:31 ON 25 JUN 2003. 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2003 American Chemical Society (ACS) 

Property values tagged with IC are from the ZIC/VINITI data file 
provided by InfoChem. 

STRUCTURE FILE UPDATES: 24 JUN 2003 HIGHEST RN 536971-4 5-6 
DICTIONARY FILE UPDATES: 24 JUN 2003 HIGHEST RN 536971-45-6 

TSCA INFORMATION NOW CURRENT THROUGH JANUARY 6, 2003 

Please note that search-term pricing does apply when 
conducting SmartSELECT searches. 

Crossover limits have been increased. See HELP CROSSOVER for details. 

Experimental and calculated property data are now available. See HELP 
PROPERTIES for more information. See STNote 27, Searching Properties 
in the CAS Registry File, for complete details: 
http: //www. cas . org/ONLINE/STN/STNOTES/stnotes27 . pdf 



Search completed by David Schreiber 308-4292 



Jiang 09/869,540 



=> d scan 16 

L6 4 ANSWERS REGISTRY COPYRIGHT 2003 ACS 

IN L-Methioninamide, 3, 5-diiodo-L-tyrosyl- (9CI) 

MF C14 H19 12 N3 03 S 

Absolute stereochemistry. 




**PROPERTY DATA AVAILABLE IN THE ' PROP 1 FORMAT** 



HOW MANY MORE ANSWERS DO YOU WISH TO SCAN? (1) : . 
L6 4 ANSWERS REGISTRY COPYRIGHT 2003 ACS 

IN Benzenepropanamide, .alpha. -amino-N- [ (IS) -1- (aminocarbonyl ) -3- 

(methylsulfinyl) propyl] -4-hydroxy-3 , 5-diiodo-, ( . alpha. S) - (9CI) 
MF C14 H19 12 N3 04 S 



Absolute stereochemistry. 



HO 




NH2 



**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 



HOW MANY MORE ANSWERS DO YOU WISH TO SCAN? (1) 



L6 4 ANSWERS REGISTRY COPYRIGHT 2003 ACS 

IN Benzenepropanamide, . alpha . -amino-N- [ (IS) -1- (aminocarbonyl) -3- 

(methylsulfonyl) propyl] -4-hydroxy-3, 5-diiodo-, ( . alpha. S) - (9CI) 
MF C14 H19 12 N3 05 S 



Search completed by David Schreiber 308-4292 



Jiang 09/869,540 
Absolute stereochemistry. 



CX NH 2 
0 ^ 



I, 



HO 

I 



H 



NH2 



\ .Me 

/A 

o o 



** PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT * * 

HOW MANY MORE ANSWERS DO YOU WISH TO SCAN? (1) : . 
L6 4 ANSWERS REGISTRY COPYRIGHT 2003 ACS 

IN Caerulein 1-de (5-oxo-L-proline) -2-de-L-glutamine-4- ( 3, 5-diiodo-L- 
tyrosine)-5-L-methionine- (9CI) anodo L 

SQL 8 

MF C49 H60 12 N10 013 S2 

**RELATED SEQUENCES AVAILABLE WITH SEQLINK** 
Absolute stereochemistry. 



H2N 



HO2C 




OH 



Search completed by David Schreiber 308-4292 



Jiang 09/869, 540 

ALL ANSWERS HAVE BEEN SCANNED 



Search completed by David Schreiber 308-4292 



